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mining engineer

Today Central Siberian ores (Novoeibirsk and Kemerovo oblaste, Altay
Kray) occupy & prominent place in Soviet metallurgy. The ores are character-
ized by their polymetgllicity and complexity of composition. For example the
ores which are obtained from the Saleir regivu contain lcad, zinc, CODDRT,
gold, silver, cadmium and barite. Ores from Kolyvan and Beloretsk contain wol-
fram, molybdenum, bismuth, silver. The iron ores which are obtained from Te-
mir-Teu and Sheregesh contain zinc and other nonferrous metals in addition to
jron. These deposits are both of the basic: and alluvial types; the latter

type is well known for jts richness of tin, wolfram, mercury and gold.

- The natural resources of Central Siberia also contain many of the so-
called supplementary raw materials, such as clay, gquartzites, quartz sands, and
refractory. clay. This fact, together with the physical proximity to the Kuz- i
netsk coel fields, presents all the factors necessary for a large and produc- i
tive metallurgical industry.

Unfortunately, however, the authorities bave as yet mot fully wealized
the full importance of this situation; moreover, the deposits ars being worked
by methods which are in dire need of modernization. Thus, the, major problem ' 3
seems to be the intwvoduction of efficient exploitetion methods ‘which would :
fully utilize the mineral deposits. It is particularly 'necessary to improve
the present technology utilized 1in ore dressing. Moreover, the stable nature
of the ores permits the use of only ome method of dressing (they are character-
ized by low concentration and poorly metamorphosed complexes). However, this
advantege was not fully exploited, and until recently ores from bgsic deposits
were transformed into a conditioned concentrate, regardless of whether the ore
was ferrous or monferrous. o
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farrous and rare metals obtained from basic

deposits involved flotation, gravitation or a combined method which was based
on a selective separation of the minerals. These methods lead to excessive
wastes. The new methods for dressing should teke into account generic rela-

tionships of the metals.

The dresging technology for

As is well known, the production of the iron ore deposits Temir-Tau and
Tashtagol does not meet the requirements of Kuznetsk metallurgical furnaces.
Supplementary ores are shipped in from Magnitka. However, & comprehensive
analysis has shown that all the needs of Kuznetsk metallurgical combines can
pe filled from local sources. It has been recommended that no time ve lost ,
in reconstructing and putting back into modernized operation the iron ore
deposits at Temir-Tau. A1l the ores which are obtained from Gornyye Shcrii
and Abskan, Knakassko-Minisinskiy Krav, must be dressed prior to use. Sup-
plementary oret, 1ike manganese, will be supplied by the reconstructed Mazul'
and the new Usinsk deposits; flux clays will be supplied by the reconstructed
Karachkinsko-Tolstochikhinskiy deposits; quartzites from the Chuguneshkiy
deposits; quartz sands from the reconstructed Lomachevskiy'dCPOSit,vand mold
sands from the Belove depesits. Every one of these "local" deposits has un-

told exploitation and expansion possibilities.

al Siberia are characterized by complex
chemico-mineralogical composition, as well as a considerable intermixing of
industriaslly acceptable and nonacceptable ores. The ores can be divided
into two classes:one primary and two oxides. The most frequent representa-
tive of the former is magnetite, while semimartite and limonite ( in rare
cases martite) are good representatives of the oxide group. Thbe most com-
mon member of the sulfide group is pyrite, and to a lesser degree pirrotin, -
sphalerite, copper and lead sulfides, Due to the very favorable compounds
of S0p = Al203 and Ca-$Mg0 they are very easily smelted. )

The iron ore deposits of Centr

Today, minimum industrial standards call for 30 percent iron content in
ores, However, with medern dressing technology, this minimum could be
lowered to 25 or 20 percent, thue greatly increasing the extent of known de-
posits. A solution to the problem of lowering the minimum standards would
have a very important significance in the national economy.

The sulfur (cne to three percent) found “in Central Siberian deposits in
the form of sulfides, 1s extracted by magheilic separation. Dut on the other
hand this leads to a considerable waste in nonferrous metals which are gen-
erally present 1in ores in the form of sulfides. It is therefore of major
importance that various deposits make use of new technological methods which
have been 3developed by Mekhanobr (Scientific Research Institute for Mechan-
jcal Processing of Useful Minerals) for some Central Siberian ores, particu-~
larly those obtained from Abaken and Sheregesh. It has been shown'that a
0.1 to 0.15 percent zinc content in iron ores has a detrimental effect on
the performance of blast furnaces. Modern dressing technology practiced’
at Kuznetsk dressing plants does not lower the zinc content below 0.5 per-
cent thus leading to undesireable consequences. The problem was assigned
to the Ural Scientific Research Tnstitute Mekhanobr, and it has determined
that one of the first steps to take would be to grind the ore to 35-48 mesh
dimensions. The crushed material is then subjected to flotation and
magnetic separation. The tailings which contain poth zinc and iron con-
centrate are easily extracted. Thus iron ores which contained 48.33 per-
cent iron and 1.57 percent zinmc, aiter crushing to 35 mesh dimension,
gave the following results: iron concentrate which contained 69.19 per-
cent iron and 0.1l percent zinc after extraction yielded 94,28 percent iroum,
while zinc concentrate which contained 49.8 percent zinc and 10.99 per-
cent iron after extraction yielded T7.17 percent zinc. In addition to mater-
jal obtained in the tailings there was an industrially acceptable mixiure
containing 28 percent zinc which after extraction yielded 13 percent zinc.
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The zinc content in concentrate can be greatly reduced by crushing ore to
150 to 250 mesh dimension prior to magnetic separation. This, however, is only
a very poor method for solving the difficulty. It has been shown that the util-
jzation of a complex dressing method gives best results with Central Siberien
ores of high zinc content. This wmethod, complemented by flotation, has done
much to increase the efficiency of plast furnaces, cut repairs, and improve the
smelting of iron concentrate. It will also permit shipments of local zinc ores
to the Belovo Zinc Plant and provide a considerable amount of sulfides which can
be well used it the production of sulfur, copper and other rare metals.

Thus it zan “e concluded that the dressing technology best suited for
Central Siberian cres should be based on a flotation extraction with end pro-
cessing of the collected concentrate, as well as the tailings to permit separa-
tion of both select and high-quality iron, 2inc and other concentrates. It is
hoped that these problems, relative to dressing will be solved in the near fu-
ture, and particularly with respect to the zinc ores obtained from Temir-Tau.

The high iron content {20 percent) in tailings is evidence of inefficient
dressing methods. However it is safe to say that as a result of 11 yeers of
Mekhanobr experiments involving the use of caticn reagents, direct flotation and
other methods of flotation, this problem will be solved in the near future. The
Salair Lead-Zinc Dressing Plant which has one of the most effective dressing
methods, nevertheless manages to allow a rather significant waste in ores.

The Salair Plant obtains its ores from the Selair deposits, which consist
of about 4O separate ore bodies. These deposits are very closely related both
generically and phvsically, thus appearing to be a single large depcsit, Sul-
fides are found in the form of zinc, galena, pyrite, chalcopyrite and barite

compounds .

The ores are drsssed according tc the flotation-gravitation method. The
crushing is in two stages with up to 70 percent crushed to 200 mesh grade.

In the second shage the eguipment is used to extract gold. Following that,
lead and copper, zinc and pyrite, and barite are extracted. The zinc-pyrite ex-
tract is in turn separated into zinc concentrate and an intermediate pyrite pro-
duct. Finally the plant releases for commercial use a lead-copper concentrate,
a zinc concentrate, a barite concentrate and geld-bearing concentrate.

The Salair Plant was the first in the USSR to use & noncyanide method of
selective-collective flotation, with a hyposulfite depressor. Results were
very satisfactory. In the prewar period the factory produced zinc, barite,
lead, and a copper concentrate which was acclaimed by industry. The process
for extraction of the products of flotation of generically related minerals is
good; however, separation, if any, of the individual minerals is poor.. This is
particularly true with respect to coarse zinc-pyrite concentrate and lead-cop-
per concentrate. Pyrite products, which contained large amounts of zinc, copper,
and gold, were dumped. Extraction of barite is poor, and is attributed to in-
sufficient treatment to remove the sulfide content.

As yet Mekhanobr has not worked out a collective flotation gystem for this
plant, but it is believed that as soon as this is accomplished there will be
an elimination of all the unfavorable factors. In addition, no efficient dress-
ing system has been developed for the Kolyvan Dressing Plant. Under present
conditions this plant is able to extract only wolfram, while all the bismuth
concentrate is dumped. No specific technology has been tried and no complete
geological data exists on most of the other Central Siberian deposits. Work
along this line will do much to increase the production of lead, zinc, copper,
cadmium, aluminium and rare metals.
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Under conditions of complex operation it is possible to uee variations
of technological methnds for dressing: for polymetallic copper-zinc ores it
is possible to use extraction of complex industrial products with end pro-
cessing according te Makobetskiy's method {GinTsvetMet); for rare metal ores
after extraction of the collective gravitation concentrate it is best to
pass the ore over special tables {where specific substances are added) prior
to flotation. Part of the process involved autoclaving according to Maslen-
itskiy's methed. 1% js alsc possible to decrease waste at factories by a
more judicious processing of the coarse crushed material.

Processing of the aljuvial deposits of Central Siberia, which for the
most part contain valusble metals and tin, is primitive. Until very re-
cently, dressing of ore sands was chArried out exclusively by slulce boxes
and riffles. It is true that properly constructed sluice boxes will ex-
tract up to 95 percent of the iron; however, where the minerals have a spe-
cific weight of 5 to 7 the sluice boxes extract only 50 to 75 percent. Re-
cently, Jjiggling has been introduced with satisfactory results for extract-
ing minerals which are lighter than gold. Today this method has been accep-
ted as the best for dressing ores from alluvial deposifs.

The following system is recomnended for workiug ore sands:
1. Sifting to separate the pieces which are plus 200 millimeters.

2, Sifting and washing of particles which are 10 to 15 millimeters.
3. Dressing in sluice boxes.

4. Precipitation ard separation of taillngs.

5. Concentration of the precipitate.

6. Cleaning of the lower products of concentration and return of
tailings to the basic material being processed.

7. Concentration of the concentrate from the cleaning (item 6) on
dressing tables and return of the tailings from dreseing tables to
the material which was processed in item 6.

8. Ccontrolled sluicing of the concentration residue (item 5).
9. Mixing of the varicus concentrates.

One of the primary operations. in processing sands is disintegration
and sifting of sands te obtain a residue with pafticles from 10 to 15 mil-
limeters. A drum screen is the best apparatus for thir purpose. In the
event that heavy minerals might be present in the ore, it is advisable
that the ore be passed through sluice boxes prior to proceseing in the
screens. The collected concentrate of the heavy minerals is sent to an-
other factory for processing. Extraction of heavy .minerals with specific
weights of 5 to 7 is usually 85 percent. If concentrators are added this
can be raised to 95 percent. Settling equipment has greater efficiency and
productivity than the sluice boxes and therefore should be rapidly adopted
by dressing plants. Mekhanobr and othér 1lnstitutes are working on a pro-
ject to develop settling equipment which will perform satisfactorily both
for heavy and light minerals.
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Contemporary methods for dressing, including the combined processes of
dressing, used in metallurgical practice, permit the complex utilization of
mineral resources, eliminate the necessity of shipplng ores over long dis-
tances, utilize facilitles to their full capacities (Kuznetsk metallurgical
plants and the Belovo 7inc Plant), and guarentee a plentiful supply of ironm,
zinc, cadmium, gold, silver, tin, and concentrates of nonferrous and rare

metals.

To bring sbout rapid solution of the existing problems it is necessary:
(1) To conduct widespread technological and theoretical work in the fields
of dressing, and mixing and metallurgy, (2) To organize efficient surveying
for new deposits and scientific and research work for studying the Centrsal

Siberian deposits.

A basic technological system should be worked out which would aid in
the designing of complex technologicel processes for fuller utilization of

ore resources.

There is no doubt that the regions of the Central Siberian plain are
pest suited for valuable future development and the growth of Soviet metal-

lurgical industries.
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